
26 



26 



I 

I ! 

I 

1 

FOURTH EDITION 

4 ,NTlBlOTlCS 
LABORATORY 
MEDICINE 
VICTOR LORIAN, M.D. 
fkector. Department of Epidemiology and Infectton Control 
The Bronx-Lebanon Hospital Center 
Professor of Laboratory Medicine 
Alben Emstem College of Medicine 
Bronx. New York 

Williams 8=c Wilkins 



Acyurr~tmnr Eihtw Chariey W  Mitchell ISEN 0-b&3-OSLb4-S 
90000 

11~~ III 
9”780683 051698 

Copyright 0 1996 Wllhamr & Wilkins 

35 I West Camden Street 

Medta. Pennsylvania 19063-2043 USA 

Balrm~ore. Maryland 21201-2436 USA 

Rose free Corporate Ccorer 

1400 Noah Providence Road 

Butldmg II. Suite SO’S 

All rights reserved Thor book IS protected by copyright. No pan of this book may be reproduced in any foml 

or by any means. lncludmg photocopym g. or utlhzed by any mfornation storage and retrieval system wlthout 

wmux pemusrmn from the copyright owner 

Accurate mdtcatlons. adverse ceacllons and dosage schedules for drugs arc provided in tb~s book. but tt 1s 

possible that tbcy may change. The reader ts urged co review the package mfocmation data of the 

manufacturers of the medtcattons mencloned 

Prcnred in the Umted Storer of America 

First Edman. 1980 

Second Edmoo. 1986 

Thtrd Edatlon. 1991 

Library of Congress Calalogiog-in-f2lblica(ion Data 

Anttbtotrcs in laboratory mednne I [edited byI Victor Lonan --4th cd 

P cm 

Includes btbltographlcal references and index 

ISBN 0-683-05169-S 

I. Microbial senstrrvtty tests 2 Anttblottcs-Analysis. 

1. Lorm. Vlccor 

[DNLM. I Mvzrobtal Senstttvtty Tests 2 Anubmtrcs+-$nnacology QW 25.5 M6 A629 19%) 

QR69 A57A57 1996 

61S’-329-4120 
DNLMDLC 

for Ltbrary of Congress 95.25829 
CIP 

7-1~ publshers have made every effort to tcacc the copyrcghr holders for borrowed materm if they have 
cnadverter~ly overlooked any. they wrll be pleased to make the necermry arrangemmtr at the first 
opportunrry 

To purchase addltronal coplcs of rhcs book. call our customer scrwcc department at (800) 638.0672 or fax 

orders to (800) 447-8438 For other book scrvtccs, tncludmg chapter rcpnntr and large quanttty sales. ask for 

the SFcral Sales drpanmenr 

Canadmn customers should call (800) 268 4178. or fax (905) 470 6780 For all other calls ortgtnatlng outsIde 

of the Umtcd Statrs please call (410) 528 4223 or fax us at (410) 528.8550 

V~rrr W&ami & H’A.cnr on rhe I~rerrter http l lwww wwilktns corn oc contact our curcomer SCWICC 

dcpanmenc at custserv@wwtlktns corn Wllbamr & Wtlkms customer SCNICC reprsscntat~ves are avatlablc 

from 8 30 am to 6 00 pm. EST. Monday through Friday. for rclephonc access 

96 91 98 99 00 
12345678910 

‘1 

II 



-__-- Susceptibility to Antibiotics: Species 
Incidence and Trends 

BERND WIEDEMANN 
HEINZ GRIMM 

The rncidence of bacterial species in hospitals and 
commumtles and their anctbioccc susceptibility are of ma- 
for concern to clinicians. mtcrobtologists. and epidemi- 
ologlsts The most common measure for bacterial sac- 

ttvuy IS the mmimal mhibrtory concentration (MIC). a 
measure that partly descrtbes the pharmacodynamrcs of 
an antlbtotcc. although II ignores the bactericidal activuy. 
which is also of grear importance for the clinical value 
of an antumcroblal drug. Furthermore. MICs reflect only 
results after overmght incubauon and do not account for 
mteractions occurrmg between the time of inoculation 
and the final reading. Because of the ease of assesstng 
the MIC. tt is common practice to use MIC data to de- 
scribe the anttbacterial actlvuy of a drug toward a bac- 
termm or the sensitivity of a bactermm to a drug. Al- 
though It IS now generally accepted that a direct 
correlatlon of MICs with the pharmacokmetnzs of the 
drugs does not give a relrable mterpretaclon for the OUI- 
come of chemotherapy. most chmctans can use these 
data in combmatlon with knowledge of the specific 
drug and the undertymg disease of patten& as a gutde- 
Ime for antlmtcroblal chemotherapy Unfortunately. 
there IS stdl no simple formula for the predictIon of 
antrbaccerlal therapy Some rules. however, seem to be 
accepted 

I For B -1actam drugs the time for which the drug con 
centraclon exceeds the MIC is the most important pa- 
rameter An Increase of rhe drug concentratlon does 
no1 result m a better outconle 

? For acntnoglycosldes tl~e concentration above the MIC 
IS tile 1110~1 mlportant factor Increase of the drug con 
centrarlon wlinzh IS of course Ilmcted by the toxicIt) 
of tllece drugs. results tn .I better outcome 

3 For tile qulnolones both the drug corlcerltr&on and 
tile period of IlIe concentr.ttIon above tf~e MIC seem 
IO be Icc!polLllll 

billty TO avoid mtsunderstanding. clear-cut definttlons 
are needed. 

“Sensitive” describes the responsiveness of bacterua 
to anumlcrobial dmgs and thus reflects the activity of the 
drug toward the bacteria A sensltlve organtsm has low 
MICs. a less senscttve one has higher MICs. 

“Susceptible” describes an mcerpretlve category Im 
plymg that an mfectlon due to the strain may be appro. 
prlarely treated with the dosage of antimicrobial agent 
recommended for that type of mfectlon and infectmg spe- 
cres. unless otherwise contramdtcated. 

“Reststam” describes an interpretive category of 
strains that are not inhtbned by the usually achievable 
systemic concentrations of agent with normal dosage 
schedules and/or that fall m the range where specrtic 

microbial resistance mechanisms are likely and where 
cbmcal efficacy has not been reliable in treatmenr 
srudies. 

“Acttvlty“ descrrbes the effectiveness of a drug IO 
ward bacteria. usually by means of MICs but also b) 
kdling curves. bactertcldal titers. or mtntmat bactertcidal 
concentratmns (MBCs). Kdlmg curves usually serve 
only during the period of drug development for a corn 
pansor~ of stmllar drugs The everyday treatment. hott’ 
ever. IS not much Influenced by these data 

Bacterrcldal titers can be extremely helpful w~tlc neu 
tropemc patients. to monitor therapy Dosrng and the 
choice of drug can be adapted to the needs III adenud’e 
time. f’urthermore. the evaluation of bdcterlclddl one” 
can be very helpful In the underctandlng of tre.nlllel” 
success 
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tndtvtduals. The genetic event responsrhle for the emer- 
gence of reristmce in any pantcular cell type is usually 
ark extremely rare event Conscder. for example. the 
spread of penictllm-restsrant Netsser m gonor I hoeac 

straim from the Far East to the western hemisphere One 
or a few genettc events. rendering one Neisseria cell re- 
sistant to pentctllm. was suffictent to select a restsrant 
clone that spread around the world Funhermore, restst- 
ante WI hosprtals IS often due to an outbreak of a single 
pathogemc multtreststant stram. whtch later develops a 
number of genetic vanam. The prerequcstte for the 
emergence of restscant strains IS the contmuous selection 
pressure of anttmicrobcal use. 

Chnictatts. mrcrobtotogtsts. and eptdemtologists use 
data on anttbtottc activity agamst pathogens for then own 
specific needs. Very often sure:pttbtltcy data showtng the 
percentage of susceptible strains tn one species are taken 
as a guideline These data, however. do not provide in- 
formation about the concentrattons needed for inhibition. 
which is more important as a guide to chemotherapy. To 
enable easy access to the overwhelming amount of data 
available in the literature. thus chapter is dtvided tnro SIX 

P*. 

1. 
2. 
3. 
4. 

5. 
6. 
7. 

Incidence of species 
Activity of antibacterral drugs 
Sensttivity of bacteria. 
Population dtstributton of MICs 
Bactericidal concentrattons 
Proportion of susceptible stratns tn bactenat species. 
International susceptibihty of bacteria. 

Parts 2 and 3. whtch deal wtth the activtty of anttbactertal 
drugs and the sensrttvtty of bacterta. are the most tmpor- 
tant ones. because they provide tnformation for true com- 
parison of the drugs Tables 19.2 and 19.3 facilttate raptd 
comparison of anttrnlcrobtal acttvtty toward a broad 
range of spectes For drugs that have been tn use for a 
long time. it IS dtfficult to find data that are compattble 
wtth the scheme used These data have therefore been 
adapted from the available Itterature. For clarity and bal- 
ace. susceptrbtttty data and data on the mctdence of spe- 
cies are kept to a mtnimum. tn vtew of the drvergence of 
reports and eptdemtology and the danger of mampulatton 
and mtsinterpretatton 

@JCIDENCE OF SPECIES 

tame of rarely- Isolated organtsms that mtghr cause 
Specific infecttons The number of 15013~2d spzc~rs ne\*cc 

represents the true number of rnfecnng organtsms. be 
cause (a) maternal IS not cultured from a11 p.tttents. (h) 
the causattve agent IS not always isolated. (c) fasrtdtous 
organtsms are often overlooked. and cd) II IS not posstble 
to take samples fronr many rues 

The mctdencc of tsolater changes accordtng to rite 
condtttons. The rpec~fic epidenuologtc expentse of rl 
gtven hosprtal IS ai truponanr as the methods of the ntt 
crobtologtc laboratory and the reporting habns Shafts III 

the frequency of rpecthc pathogens have often been re- 
ported and may be related to anttbrotrc usage. Such a 
trend is extremely drfficult to prove. because large num- 
hers of orgamsms over a continuous penod of time are 
needed for startsttcal evaluation Figure 19.1 includes the 
species most commonly isolated tn the United States. The 
tnctdence of spectes tsolared from all body sites in hos- 
pttal pattents in the (Jnned States is listed in Table I9 I. 

ACTIVITY OF ANTIBACTERIAL DRUGS 

In Table 19 2. 84 anctmicrobral drugs are ltsted m 
seven groups: penicttlins. cephalosporrns. other 0.lac- 
tams. qutnolones. ammoglycosrdes. and other anrtmtcro- 
btal agents. Tn each group the drugs are listed I” atpha- 
bettcal order. The bacterial species tested doffer from 
drug to drug because of the spectrum of acrtvity of each 
and accordmg to the authors’ choice. Currently. data on 
the acrtvtty of anttbactertals are published in most Jour- 
nals as the range of MICs. the SO% MIC (MK,). and 
the 90% MIC (MLC,,), and the same scheme is followed 
here. When data an a drug have been published by sev- 
eral authors. the most recent pubhcattons are rnctuded 
Older pubhcattons have been avotded because of the dtf- 
ficulty of readtng the MIC,,, and MI&, values from the 
ortginal figures or cables 

SENSITIVITY OF BACTERIA 

Table 19.3 lrsts 82 dtfferent spectes III alphabettcal 
order MIC,,. MIC,,, and the range OF MlCs are gtven 
as tn Table 19 2. so tlte user can easily compare dtfferent 

Ftgure 19 1 kwdence of spectes Pans of the circle ~1 
dtcate the lnc~dence of csolal~on of the mOStCOmlmonly SG 

Idled species See Table 19 1 for data 
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Other anttbiollcs-cool,nued~ 
Cotrimoxazole 

Srreprococcus pyogeoes 
Yefsima entemcolibca 
Yemsmta enterocolitrca 

Ooxycycltne 
Branhamella (Moraxella) catanhabs 

(non-p-lactamase producer) 
Branhamella (Moraxelta) catarrhabs 

(non-p-lactamase producer) 
Branhamella (Moraxella) cafarmahs 

(&lactamase producer) 
BranhameNa (Moraxelta) catanhalrs 

(p-lactamase producer) 
Cltrobacler drversus 
C&obacler freundii 
Chlamydla trachomabs 
Chlamydia trachoma tis 
Ennlerobacier aerogenes 
Enterobacter ctoacae 
fnterococcus faecalrs 
Eschenchra cob 
Haemophrlus ducreyf 
Haemophtlus inffuenrae 

(non $3 -1actamase producer) 
Haemoph/lus influenzae 

(@lactamase producer) 
KIebsrella oxytoca 
Klebsielfa poeumontae 
Morganella morganif 
Profeus mirabrlis 
Proleus vulgans 
Provrdencra stuarfr, 
Pseudomonas aeruginosa 
Salmonella spp 
SalmoneNa typhrmunum 
Serfaba Itquefacrens 
Serratfa marcescens 
Staphylococcus aureus 
Staphylococcus coagulase-negatwe 
Ureaplasma urea/ytrcum 

Erythromyctn 
BacrHus spp 
Bacterofdes fragrlis 
Bordetelfa bronchfseptrca 
Bordetelfa parapedussts 
Bordetella pertussrs 
Bordefefla pertussrs 
Borrelia burgdoden 
Braanhamella (Moraxella) cararrhalrs 
f3fanhameNa (Moraxella) catanhak 
Branhamella (Moraxelta) catauhalrs 

(non-p-Iactamase producer) 
Ekanhamelfa (Moraxella) catafrhalrs 

(non-JI-lactamase producer) 
Branhamefla (Moraxelia) cafarrhak 

(non-fi-lactamase producer) 
B/anhame//a (Moraxella) cafdfmalrs 

(non$l-lactamase producer) 
Branhamella (Moraxella) catarmak 

([i Aactamase producer) 
&~nhamel/d (Moraxella) cdldrrbdlfs 

((3 lactamase producer) 
6’ranhan~elh (Moraxella) cafarrhafrs 

(($Qclamase producer) 
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137 
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94 
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100 
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12 
15 
28 

100 
58 
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20 
97 
11 
46 
32 
75 
10 
20 
20 
40 

13 

14 

16 

47 

58 

160 

05-a 
OOG-45 
o.ofxl5 

O.O6-(I25 

Cl 

0.125~).25 

l-4 
2-64 
0.015-O. 125 
0.03-o. 125 
l-128 
l-32 
0.25-64 
0.5-256 
~0.2564 
5 i-232 

Cl-32 

I-64 
OS-256 
2-256 
4-l 28 
0.~512 
a-512 
2-128 
2-a 
4-512 
2-64 
Z-256 
O-06-32 
0.06-16 
0 25-2 

o-03-2 
~0.25-16 
4-32 
SO.125-4 
1-0.5 
50 125-o 5 
0.03-o 125 
50 1254 5 
0.125-0.5 
50 064l5 

0 03-0.125 

co 06-I 

0 015-l 

CO 06-t 

0 03-O 25 

so 06 -8 

2 
0 125 
0 125 

0.25 

0.25 

2 
4 
003 
0.06 
4 
4 
16 
2 
2 
51 

4 

2 
4 
4 
32 
4 
512 
16 
4 
4 
I3 
8 
0.25 
0.5 
05 

0.25 
1 
8 
0 25 
0.25 
so 125 
0.03 
0 25 
0 25 
0.25 

0 06 

0 12s 

0 06 

0 25 

0 12s 

0 25 

4 
0 125 
0 25 

Cl 

0 25 

0.25 

4 
8 
0.06 
0.125 
a 
4 
32 
64 
32 
51 
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32 
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32 
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512 
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4 
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16 
32 
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2 
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8 
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0 06 
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1 
05 

0.06 
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